"Warm Mix Asphalt" (WMA) este o tehnologie dezvoltată pentru obţinerea unei mixturi asfaltice la temperaturi scăzute. Această metodă are beneficii semnificative atât economice cât şi în ceea ce priveşte mediul înconjurător.
INTRODUCTION
"Hot mix asphalt" technology consists in a mixture of three elements: solid element (aggregates and potential mineral additives or fiber), the cell visco -elastic -plastic (bitumen) and gas component (air), at high temperature ( Figure  1 ).
Figure 1. Composition of asphalt mixture
The first road where asphalt mixture was used in the pavement was in Babylon, between 625 and 604 BC. Due to high level temperatures used for this technology, the amount of energy required for manufacturing is high, and so are emissions.
Road construction industry has tried over time several ways to reduce the energy required to manufacture hot mix asphalt in order to combine saving energy with environmental benefits.
The desire to achieve low-temperature asphalt mix is dating from the nineteenth century. The first attempt was made using steam, in 1956, by Professor Ladis Csányi from Iowa State University, USA. Later on, the USA, Australia and Europe used foaming technology, and in the last 20 years, wax was used to change the viscosity of the bitumen and thus reduce the mixing and compaction temperatures of asphalt mixtures (Germany).
"Warm mix asphalt" technology and the use of chemical additives was initiated in the US, under the name EVOTHERM and later on various companies have made changes in this technology using various chemical additives.
"Warm mix asphalt" technology versus "hot mix asphalt" technology allows significant decrease in the mixing and compaction temperature of asphalt mixtures, and thus reducing polluting emissions and odors through bitumen viscosity reduction. These benefits due to "warm mix asphalt" technology lead to better working conditions.
OBJECTIVE
The objective of this study is to determine the performance of asphalt mixtures of airports by using "warm mix asphalt" technology, and compare them to those achieved with "hot mix asphalt" technology, considering standards SR EN 12697-35, SR EN 12697-25, SR EN 12697-26, SR EN 12697-43 and SR 605.
Laboratory studies were done in the Roads Laboratory of the Research Centre "Roads and Airports", Faculty of Railways, Roads and Bridges, Technical University of Civil Engineering of Bucharest.
MATERIALS AND BBA 16 ASPHALT MIX RECIPE FOR AIRPORTS USE
The designed recipe is for asphalt mix used in the wear layer of airport structures, mixture having maximum grain size of 16 mm.
Modified bitumen used are 45/80-65 and 45/80 Fr (45/80-65 bitumen with additive for low viscosity and fuel resistance) ( Table 1) .
The used aggregates were 8/16, 4/8 and 0/4 sort, and the filler was a limestone filler (Table 1) . Marshall testing was performed according to SR EN 12697-34. The results for stability and the Marshall flow using "warm mix asphalt" technology are shown in Figures 2 and 3 . The height of the sample according to the compaction temperature is shown in Figure 4 .
For "warm mix asphalt" technology there were taken into account the values from SR EN 13108-1 for Marshall stability, and there were chosen for further study a compaction temperature of 130 o C and an aggregate temperature of 150 o C as the closest values to those obtained with the "hot mix asphalt" technology. 
CONCLUSIONS
This study concludes the following: -it is noted that when using "warm mix asphalt" technology both Marshall Stability and Marshall Index flow increase with higher temperature, and the sample height decreases with increasing temperature for 45/80 Fr bitumen; -Marshall Stability is higher for "hot mix asphalt" technology than for "warm mix asphalt" by approximately 9%. Marshall Stability is higher when using a 45/80 Fr bitumen than using a 45/80-65 bitumen by approximately 14%; -Marshall Index flow is lower for "hot mix asphalt" technology than for "warm mix asphalt" technology by approximately 76%. Marshall Index flow is lower when using a 45/80 bitumen Fr than using a 45/80-65 bitumen by approximately 99%; -Samples height is smaller for "hot mix asphalt" technology than for "warm mix asphalt" technology by approximately 1%. Sample height is approximately equal for the two types of bitumen; -Stiffness module for 15 o C temperature is higher for "hot mix asphalt" technology than for "warm mix asphalt" technology by approximately 7%. Stiffness module is higher for "hot mix asphalt" technology using 45/80 bitumen Fr than 45 / 80-65 bitumen by approximately 115%; -Stiffness for 20 o C temperature is higher for "hot mix asphalt" technology than for "warm mix asphalt" technology by approximately 8%. Stiffness is higher for "hot mix asphalt" technology using 45/80 bitumen Fr than 45/80-65 bitumen by approximately 170%; -Permanent deformation is lower for "hot mix asphalt" technology than for "warm mix asphalt" technology by approximately 20%. Permanent deformation is higher when using modified additive bitumen Fr 45/80 than using a modified bitumen 45/80-65 by approximately 5%; -Creep rate is lower for "hot mix asphalt" technology than for "warm mix asphalt" technology by approximately 20% (calculated with the first method) and by 67% (calculated with the second method). The creep rate is higher when using 45/80 Fr bitumen than using 45/80-65 bitumen by approximately 6% (calculated using the first method) and by 17% (calculated with the second method); -Mass loss after 24 hours is by 56% less for "hot mix asphalt" technology than for "warm mix asphalt" technology, and by approximately 200% when using 45/80 Fr bitumen comparing to 45/80-65 bitumen. Mass loss after 72 hours is by 14% less for "hot mix asphalt" technology than for "warm mix asphalt" technology and approximately 100% when using 45/80 Fr bitumen comparing to 45/80-65 bitumen.
The aggregate temperature influences the Marshall results, a higher temperature improving the Marshall characteristics.
Marshall Stability falls into the same set of values for 45/80 Fr bitumen, regardless of technology, and the category is superior when 45/80-65 bitumen is used. The Index flow has the same set of values for 45/80 Fr bitumen-"warm mix asphalt" technology and 45/80-65 bitumen "hot mix asphalt" technology and the category is inferior when using 45/80 Fr bitumen -"hot mix asphalt" technology.
Stiffness falls into the category of similar values as 45/80 Fr bitumen depending of technology and the sets of values for 45/80-65 bitumen is inferior.
Fuel resistance is good when using 45/80 Fr bitumen (regardless of technology), and low when using 45/80-65 bitumen.
Given the findings and conclusions set out above, we can say that using "warm mix asphalt" technology we get about the same sets of values for Marshall characteristics, stiffness modulus, permanent deformation and fuel resistance according to European standard SR EN 13108-1.
